
MVA SCIENTIFIC CONSULTANTS 

3300 Breckinridge Boulevard 
Suite 400 
Duluth, GA 30096 

770-662-8509 
	

28 April 2006 
FAX 770-662-8532 
www.mvainc.com  

Ms. Patti Carswell 
Severn Trent 
5815 Middlebrook Pike 
Knoxville, TN 37921 

Dear Ms. Carswell, 

Enclosed is our report of results for the particle size analysis of eight 
samples, STL Project No. 142541. If you have any questions, please do 
not hesitate to contact me. 

Thank you for your continued trust in MVA Scientific Consultants. Your 
samples will be retained for thirty (30) days prior to disposal. 

Sincerely, 

Tim B. Vander Wood, Ph.D. 
Executi!~q Director 

~ 	 ~ 	 .~:....._.....-/ 

- 	an R. Bandli 
Research Microscopist 
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Report of Results: MVA6655 

Particle Sizing: STL Project Number 142541 

INTRODUCTION 

This report includes the results of particle size analysis of eight particulate samples 
delivered to MVA Scientific Consultants on 18 April 2006. The samples were assigned 
MVA sample numbers as follows: 

MVA# 	 Description 

R0612 G-2949-R1-Particle Size Distribution Filter 
R0613 G-2950-R1-Particle Size Distribution Acetone Probe Rinse 
R0614 G-2951 -R1 -Particle Size Distribution Filter RB 
R0615 G-2952-R1-Particle Size Distribution Acetone Probe Rinse RB 
R0616 G-3055-R2-Particle Size Distribution Filter 
R0617 G-3056-R2-Particle Size Distribution Acetone Probe Rinse 
R0618 G-3139-R3-Particle Size Distribution Filter 
R0619 G-3140-R3-Particle Size Distribution Acetone Probe Rinse 

Analyses were performed at MVA Scientific Consultants during the period 18 April 
through 28 April 2006. 

METHODS 

The analyses were performed using a JEOL JSM-6500F field emission scanning 
electron microscope operating in automated mode under the control of a Noran Vantage 
x-ray analysis system, utilizing MVA SOP 317. The loading on the samples was 
variable and at least several hundred particles from each sample were individually sized 
and classified according to six client-requested size categories: 0.1-0.5, 0.5-1.0, 1.0-5.0, 
5.0-10.0, 10.0-100.0, and > 100.0 Nm. The blank samples and two of the particle size 
distribution samples were very lightly loaded and fewer than one hundred particles from 
each were sized. The particle size data are presented in terms of particle number and 
in terms of estimated mass. The assumption has been made that the particles are all of 
similar density and therefore the particle volume distribution is equivalent to the particle 
mass distribution. 	 ~ 

DISCUSSION AND RESULTS 

The size distributions of the particles down to 0.1 micrometers are shown in Tables 1 
and 2. 

~ 
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LELAP   
` 	 ACtrfdllalioN PrOQrvrn 

Laboratory Scope of Accreditatiotr 

'1 
~ Organization  
, 04096 	 7706628509 

1  NIVA Scientific Consultants 
5500 Oakbrook Parkway 

, Suite 200 

I Norcross, GA 30093 

~ i Method Code 
2036 

Method.. 	Analyte 
MVA SOP 	Particle Size Distribution 
#308 

' 	2037 MVA 	Particle Size Distribution 
i SOP#313 

2089 MVA SOP 315 Particle Size Analysis using JOEL 6500 SEM and 
Noran Voyager 

2090 MVA SOP 316 Particle Size Analysis using JOEL 6500 SEM and 
Noran Voyager 

2091 MVA SOP 318 Manual Feature Sizing in Digital Images using NIH 
~ Image, Scion Image, Image SXM or Image J 

Page 1 	of 1 

Accredited 12/30/2003 STATE LA 

Accredited 12/3012003 STATE LA 

Accredited 2/19/2004 STATE LA 

Accredited 2/19/2004 STATE LA 

Accredited 2/19/2004 STATE LA 

E 

Print Date 	 612012005 9:07:39 AM 

Issue Date: July 1, 2005 
~ Expiration Date: Jure. 30, 2006 
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Request for Analysis/Chain-of-Custody — RFA/COC #021 [Particle Size Distribution] 
Focus/US Filter Westates Carbon 
Comprehensive Performance Test at Parker, Arizona 

STL Knoxville Lot Number: 
STL Knoxville Project Number: 142541 

NOTE: AJter Log-1n, please send a copy ojtlre completed RFA/COC to STL Knoxville c10 Pattl CarswelL 

Pro ect Identification: 	 Westates Carbon CPT Laborato 	Deliverable Turnaround Re uirements: 
STL Knoxville Pro'ect Number: 	142541 Analytical Due Date: 	21 Days from Lab Receipt 
STL Contact: 	 Ms. Patti Carsweli (Rcview-Released Data) 

865 291-3010 
STL - ACS Project Manager: 	 Dr. William C. Anderson Data Package Due Date: 	21 Days from Lab Receipt 

(865 291-3080 

Analvtical Testine OC Reauirements: Laboratorv Destination: 	MVA, Inc. 
The Legend for Project-Specific Quality Control Testing is designated in ATTN: Mr. Tim Vanderwood 
the "QC" column as follows: 5500 Oakbrook Parkway - 
"MS" = Matrix Spike, "MSD" = Matrix Spike Duplicate, #200 Norcross, GA 30093 
"DUP" = Duplicate, and "PDS" = Post Digestion Spike 770 662-8509 

Courier• 	 FedEx 

Project Deliverables:  
Re ort anal 	ical results in a data package. lnclude "Field Number", "Sam le T e", and "Run Number" on all Re orts. 

Holding Time Re uirements: 
N/A 

Field Sample No./ 
SAm le Coding I[D 

Sample 
Collection 

Date 

Project QC 
Requirc-. 

ments 
Sample Bottle! 

Container Sam le T -Oe/Antrl sis Anal tical S ecifications 

G-2949-R I- 'rj -~, •(~► Petri Dish Particle Size Distribution Analyze for Particle Size Distribution by 
Particle Size Filter, Run #1 Scanning Electron Microscopy (SEM). 

Distribution Filter Report the following particle size ranges: 
M5 Train 
(Method 0050) ~ 

0_ 1  _~m ____...._._..... 
0.1 — 0. S 

Particle Size Distribution "-- 	-- - --" - - 

_ .......... _ ------ 5 	—  
...._..... .... ....  

> 100 pm 

Report the results in a data package. 

G-2950-R1- ~~•p(P  250 mL Amber Acetone Probe Rinse Analyze for Particle Size Distribution by 
Particle Size Boston Round Run #1 Scanning Electron Microscopy (SEM). 
Distribution Report the following particle size ranges: 

Acetone Probe M5 Train 
Rinse (Method 0050) _- —y  < 0.1 

0_1—=0.5 µm..._ -- 
Particle Size Distribution 0.5 -!.__..P.__0 	m _ _.____ 

S.~R?_-- 

10 — 100  
> 100 gm 

Report the results in a data package. 

fljocus_westntes carbonlrfn_cocslcptlrja 011 march 1006 jocus westates carbon cpl_psd_mva.tluc 03116106 l: S1 PM 
Page I of 4 
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Request for Analysis/Chain-of-Custody — RFA/COC #021 [Particle Size Distribution] 
Focus/US Filter Westates Carbon 
Comprehensive Performance Test at Parker, Arizona 

Sample Project QC Y 
Field Sample NoJ Collectioa Requlre- Stitaple Bottle/ 

 

Sam k Codi 'nz ID Date 'menb Conteiner Sam6le T 	Atial 	is' A"Iytical S eciCci,tions 
G-2951-R 1- Reagent Petri Dish Particle Size Distribution Analyze for Particle Size Distribution by 
Particle Size Blank Filter Reagent Blank Scanning Electron Microscopy (SEM). 

Distribution Filter 3  Run #1 Report the following particle size ranges: 
RB 

M5 Train  
(Method 0050) ~ ~ 0.1 - 	 k~  0.5 	m .,.-- 

0.5 - I..D " ..... .. . -- ---- 	.11!n....__..-- Particle Size Distribution 
- ------1_'_5  

___._.___5  
10 - 100 }►rn_____ 

- > 100 m 

Report the results in a data package. 

0-2952-R1- 
3~-~' 

Reagent 250 mL Amber Acetone Probe Rinse Analyze for Particle Size Distribution by 
Particle Size Blank Boston Round Reagent Blank Electron Microscopy Scanning 	 (SEM). 

Distribution Run #1 Report the following particle size ranges: 
Acetone Probe 

Rinse RB M5 Train < 0.1 _. . µm --- __...___....._...__._.__. 
(Mcthod 0050) 0.1 - 0.5  

0.5 - 1.0 Pm_ -......__..._... Particle Size Distribution  
5_µn? 

5 - 10 Em---  ----- 

> 100 pr 

Report the results in a data package. 

G-3055-R2- -.2 9 ~ Petri Dish Particle Size Distribution Analyze for Particle Size Distribution by 
Particle Size ~( Filter, Run #2 Scanning Electron Microscopy (SEM). 

Distribution Filter Report the following particle size ranges: 
M5 Train 
(Method 0050) < 0.1  _.._.__.._._..____._..."._.__F!__ 	_ 

0.1 — 0.5 
Particle Size Distribution --" -"--- - "-- - - 

.. 5 - IO~m---------- 
a 	10 - 100 µm _._._._._. 

> 100 pm 

Report the results in a data package. 

f. lfocus_westates carbo,pllrfa_cocslcpllrfa 021_march 2006 jocus wes ~ares carbon cpr~sd_mva.doc 03116106 1:52 PM 
Page 2 of 4 
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Request  for Analysis/Chain-of-Custody — RFA/COC #021 [Particle Size Distribution] 
Focus/US Filter Westates Carbon 
Comprehensive Performance Test at Parker, Arizona 

, 	. 	
-, Sample <. Project,QC.  ° 	'• ~ 	• 	 . . 	, 

Fielld Sample NoJ ColfecKton ~ Requit; e- q' Snqaplo'Bottle/ j~ .: 	 1 	 ♦,...e 	 , 	el ~~.~., 	 t ~ ; {. 	 . 

Ssmle Codi 	̀ ID  ;' 	Drite' 	: ments ' Contaiaer ' Som le T 	elAnAl sii ;: Aax1 	icat S''cificntionsi 
G-3056-R2- 250 mL Amber Acetone Probe Rinse Analyze for Particle Size Distribution by 
Particle Size 3~9 Boston Round Run #2 Scanning Electron Microscopy (SEM). 
Distribution Report the following particle size ranges: 

Acetone Probe M5 Train 
Rinse (Method 0050)  

--0 _ 1_ - 0 . 5_.}~ m_...- -.._.. 
Particle Size Distribution 0.5 

S 

10 _l 00 ~m __._.._.._... 
> 100 m 

Report the results in a data package. 

~ 	G-3139-113- •jVft % Petri Dish Purticie Size Distribution Analyze for Particle Size Distribution by 
Particle Size Filter, Run #3 Scanning Electron Microscopy (SEM). 

Distribution Filter Report the following particle size ranges: 
MS Train 
(Method 0050) < 0.1 ~m 

0.1 - 0.5  
Particle Size Distribution  

10-100vm_ 
> 100 m 

Report the results in a data packagc. 

G-3140-113- ~I~~j  250 mL Amber Acetone Probe Rinse Analyze for Particle Size Distribution by 
Particle Size Boston Round Run #3 Scanning Electron Microscopy (SEM). 
Distribution Report the following particle size ranges: 

Acetone Probe M5 Train 
Rinse (Method 0050) < 0.1  

Particle Size Distribution _- _-0.5 = _l_0 km 

---' — 1 = 5  ~m ---- 
..  

p10 - 100 gm 
> 100 pm 

Report the results in a data package. 

flfocus_vvestates carbqfilrfa_cocslcptlrja 021_march 1006 jocus westates carbon cpt_psd_mva.doc 03116106 I:SZ PM 
Page 3 of 4 



Custodv Transfer: 

Relinquished By: 

Accepted By: ~ 
Relinquished By:  

Accepted By:  

Relinquished By: 

Accepted By: 

Relinquished By: 

Accepted By: 

Request for Analysis/Chain-of-Custody — RFA/COC #021 [Particle Size Distribution] 
Focus/US Filter Westates Carbon 
Comprehensive Performance Test at Parker, Arizona 

Sample Receipt Log and Condition of the Samples Upon Receipt: 

Please fill in the followina information: 	 Comments  
(Please write "NONE" if no comment applicabie) 

(1) Record the identities of any samples that were listed on the 
RFA but were not found in the sample sbipment. 	 1111A  

(2) Record the sample shipping cooler temperature of all 	 ~̀  . 0` 
coolers transporting samples listed on this RFA:  

(3) Record any apparent sample loss/breakage. 	 NlA 	~ 

(4) Record any unidentified samples transported with this  
shipment of samples: 

(5) Indicate if all samples were received according to the 
project's required speeitications (i.e. no n oncon forma nces):  

4 ,,~,(.~ ~ 1 tvlfl) 
~ 

N e 	 Company 	 Date/Time 
-. 

~ 	 '~ 	 1 . 	 G —  ~ vl oiYlJ ~ 	 z 0 	`Z~ 

ame_ 	 Company 	 Date/Time 

. 	 ~ ' ~~ ~ , ► 'o 	 '~,1~~, 
 

e . 	 ' 	Company 	 ` 	Daterrime 

lM vA 	 ~ ~ 4 ~",~`t~ 1, c. ~~s ~ 	~/% `s {' 	~1   
Name 	 Company 	 DaterTime 

Name 	 Company 	 Date/Time 

Name 	 Company 	't 	 Date/Timc 

Name 	 Company 	 Date/Time 

Name 	 Company 	 Date/Time 

f jocus_wesrates carbonlrkcocslcprlrfa 021_march 2006 jocus wesiates carbon cpl.pstLmva.doc 03116106 1:51 PM 
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